Cyclic AMP-dependent regulation of lipid mediators in white cells. A unifying concept for explaining the efficacy of theophylline in asthma.
Activation of white cells, including the neutrophil, eosinophil, basophil, and mast cell, has long been known to be suppressed by high, nonphysiological levels of E-prostaglandins (PGE). In contrast, PGE at levels consistent with an interaction with the PGE receptor (5 X 10(-9) M) have recently been shown to suppress leukotriene (LT) and prostaglandin (PG) production by neutrophils and eosinophils. This occurs by cyclic AMP-dependent inhibition of release of substrate arachidonic acid (AA) from phospholipid pools. The additional observation that indomethacin (10(-9) M) enhances release of eicosanoids by suppressing endogenous PGE2 acting to increase cAMP levels in these cells. Theophylline and other phosphodiesterase inhibitors precisely duplicate the action of PGE2, and the combined effects of such phosphodiesterase inhibitors and adenylate cyclase stimulators are synergistic. The mechanism of action of theophylline in asthma is not know, although it is generally agreed that its effect is a direct one on the bronchial smooth muscle. The findings described in this report now permit the bronchial smooth muscle, but is primarily one of suppressing mediator release from relevant white cells by inhibition of cAMP phosphodiesterase, an action that is enhanced by the presence of inflammatory prostaglandins in the lung.